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- Un procedimiento clasico, es realizar sumas a los
items

Sin embargo este proceso no considera varios
supuestos
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Supuestos basicos cuando se trabaja con
instrumentos autoinformados
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1. Las variables observadas tiene naturaleza tipo Likert.

2. Asume igualdad de varianza entre los items (tau-equivalencia)
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Supuestos basicos cuando se trabaja con
instrumentos autoinformados
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3. Se obtiene una variable no observable mediante la sumatoria de
items. Es decir es un procedimiento aritmético

4 No incluye el error de medida de cada indicador [X = V+e]
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Pero que sucede en la realidad...
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1. Las variables observadas son casi siempre de naturaleza ordinal.

2. Desigualdad de varianza (modelos cogenéricos)
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Pero que sucede en la realidad...
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3. Las variables no observadas deben realizarse mediante
procedimientos algebraicos

4. Toda medida tiene un error de medicion.

6/25



Importante conocer los elementos de SEM

Cuadrado o rectangulo
indica una variable
observada Flechas rectas pesos
factoriales o betas de

regresion Circulo grandes la variable
latente o factor

1
Flechas curvilineas son l
correlaciones 044) 57

Preocupacion

@

Marcador

Varianza del error -

indices de ajuste Nivel de aceptacién
Chi-cuadrado p>0.05
Chi-cuadrado entre grados de libertad < 2 (Tabachnik y Fidell, 2007)
(x2/gl) <5 (Wheaton, Muthen, Alwin, &

Summers, 1977)
RMSEA (Root Mean Square Error of (.01 (excelente), 0.05 (bueno) y 0.08
Approximation) (mediocre) (MacCallum, Browne, &
Sugawara, 1996)

SRMR (Starlldardlzed Root Mean <.08 (Hu'y Bentler, 1999)
Square Residual

CF| (Comparative Fit Index) > (0.95

7125



jamovi - base de datos

Analyses
] - X ) 0% (n]m] 2 m| O O oA
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Exploration T-Tests ANOVA Regression  Frequencies Factor Base R MAJCR medmed MetaModel TOSTER Walrus Medules
Confirmatory Factor Analysis @ Confirmatory Factor Analysis

¥ | MOuE FiL

Factor Loadings

Test for Exact Fit Fit Measures
Factor  Indicator  Estimate SE Z p

o) ' test ) CA Factor 1 IDAIO 0634 00779 814 <.001
¥ TU IDA12 0689 00839 8.21 <001
[ SRMR DAY 0512 0.0796 643 <001
IDA17 0759 00743 1022 <.001
|#| RMSEA DA 0588 00788 746 <001
AIC IDA19 0642 00768 8.36 <001
IDA20 0715 00779 917 <001

| BIC

v | Additional Output Factor Estimates

Post-Hoc Model Performance Plots Factor Covariances
E
¥) Residuals observed correlation matrix (¢ Path diagram tmate  °f : P
r 1 Factor1  Factor 1 1.00°
Highlight values above |0.1 ert e -
* fixed parameter
Modification indices
3 | Model Fit
¥ 1 [}
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€ Rstudio - g X
File Edit Code View Plots Session Buld Debug Profile Tools Help

O - g - HI| & | A cotoetietuncion = Addins = K| project: (None) -
@ Untitled3* 07 Untitled4* » @ Untitleds* O dependencia3.R « @ PadresR 9 Untitleds* O Invarianzacelos.R « @3 ™) Environment History  Connections -
§ | Source on Save CL / 0 “#Run | | PSource ¢+ = et | 7 Import Dataset « i = List =
1 Tibrary(haven) A Global Environment «
2 Base_de_patos_Final_Hugo <- read_sav('C:/users/admin/Desktop/asesorados de Tesis/Hugo venegas/anal’ _ﬁ I q
3 view(Base_de_Datos_Final_Hugo) Owvodel.fitl2  Large Tavaan (5.1 Mb) Q"
4 labels(Base_de_Datos_Final_Hugo)
5 Omodel.fitl21 Large lavaan (5.1 mb) qQ
6 Padres <- subset(Base_de_Datos_Final_Hugo, O Padres 223 obs. of 54 variables
7 select = c("1DA10", "IDA12", "IDA16", "IDAL7", "IDAL8", “IDAL1S", "IDAZ0", oE IS
8 "IpA2", "IDA3", "IDA4", "IDA6", "IDA7", "IDA8", "IDA9", "IDA11", "IDA13" =
9 “IPPPAL", "IPPPA3", "IPPPAS", "IPPPA7", "IPPPAQ", "IPPPALL", "IPPPAL3", model112 preocupacion =~ IDAL0 + IDA12 + IDALG..
10 "IPPPALS", "IPPPALG", "IPPPAL4", "IPPPAL2", "IPPPALO", "IPPPAS", "IPPPA6 mode1121 "preocupacion =~ IDA10 + IDA12 + IDALG.. v
11 "IPPMAL", "IPPMA3", "IPPMAS", "IPPMA7T", "IPPMAQ", "IPPMALL", "IPPMAL3",
12 "IPPMALB", "IPPMALG", "IPPMAL4", "IPPMAL2", "IPPMAL0", "IPPMAR", "IPPMAG Files Plots Packages Help \Viewer =0
13 P Zoom Sbpot- O § 5 -
15 ###Modelo 1 - padre### NA es Tiberar el parametro para que el error de preocupacion y emocionalida
16 modell2 <- 'preocupacion =~ IDALD + IDA12 + IDAL6 + IDA17 + IDA18 + IDA19 + IDA20
17 emocionalidad =~ IDAZ + IDA3 + IDA4 + IDAG + IDA7 + IDAS + IDAD + IDALL + IDALI v
18 « >
- 0.4l
821 | [ (Untitled) R Seript & 0
07
Console C:/Users/admin/Desktop/Asesorados de Tesis/Hugo Venegas/Analisis de datos/R/ =0 8 i
S - . "
. -agig
Estimator DWLS RobustT q
Model Fit Test Statistic 758.412 166.186 0.7
Degrees of freedom 577 92 0.4
p-value (chi-square) 0.000 0.000 0.
scaling correction factor 4.564 0.
for the mean and variance adjusted correction (WLSMV) od
'\Un
model test baseline model: !
minimum Function Test statistic 11332.494 1192, 561
pegrees of freedom 630 66
p-value 0.000 0.000

user model versus baseline model:

Comparative Fit Index (CFI) 0.983 0.934
Tucker-Lewis Index (TLI) 0.981 0.953 v
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Data y organizacion

#Cargando las libreias a utilizarse
pacman: :p_Lload(qgraph, tidyverse, correlation)

#cargando la data, que es de la libreria qgraph
data(big5h)
big5_new <- big5 %>%
as_tibble() %>%
select(starts_with("N"),starts_with("E")) %>%
select(N1:N46,E2:E42) %>%
rowwise() %>%
mutate(
Neuroticismo = sum(c_across(c(N1l:N46))),
Extraversion = sum(c_across(c(E2:E42)))
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Correlaciones clasicas (Pearson)

correlation_pearson <- big5_new %>%
select(Neuroticismo:Extraversion) %>%
correlation(method = "pearson",
p_adjust = "none") %>% as_tibble() %>% dplyr::select(P:
mutate (across(where(is.numeric), round, 2))
knitr::kable(correlation_pearson, format = "html", booktabs = TRUE,

Parameterl Parameter2 r CI Cl_low CI_high
Neuroticismo Extraversion -0.26 0.95 -0.34 -0.18
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Correlaciones clasicas (Spearman)

correlation_spearman <- big5_new %>%
select(Neuroticismo:Extraversion) %>%
correlation(method = "spearman",
p_adjust = "none") %>% as_tibble() %>% dplyr::select(Par:
mutate (across(where(is.numeric), round, 2))
knitr::kable(correlation_spearman, format = "html", booktabs = TRUE,

Parameterl Parameter2 rho CI CI_low CI_high

Neuroticismo Extraversion -0.25 0.95 -0.33 -0.16
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Modelo de ecuaciones estructurales

library(lavaan)

## This is lavaan 0.6-10
## lavaan is FREE software! Please report any bugs.

model <- "Neuro =~ N1+N6+N11+N16+N21+N31+N36+N41+N46
Extra =~ E2+E7+E12+E17+E22+E27+E32+E37+E42"

fit = sem(model,
data = big5s,
estimator = "WLSMV",
mimic = "Mplus",
ordered = TRUE)
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Output de correlacion latente

SEM <- Tlavaan::inspect(fit, what = "std")S$psi %>% as_tibble() %>%
mutate(across(where(is.numeric), round, 2))

knitr::kable(SEM)

Neuro Extra
1.00 -0.81
-0.81 1.00
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bondades de ajuste

bondad <-

lavaan::fitMeasures(fit, c("chisqg.scaled", "df.scaled",

"srmr","wrr

knitr::kable(bondad, format = "html", caption = "Bondades de ajuste";

Bondades de ajuste

value

chisq.scaled 745.40

df.scaled
srmr
wrmr
cfi.scaled
tli.scaled

rmsea.scaled

134.00

0.09
1.73
0.76
0.72
0.10

15/25



Reespecificacion del modelo

mod <- modificationindices(fit,sort. = T, minimum.value = 20)%>%
select(lhs:epc) %>% mutate(across(where(is.numeric), round, 2)) %>¢

filter (op == "~~")

knitr::kable(mod, format = "html", caption = "Indices de modificacior

Indices de modificacion

lIhs op rhs mi epc
N21 ~~ N36 44.13 0.27
E7 ~~ E32 29.84 0.24
N36 ~~ E22 25.02 0.21
N21 ~~ E22 23.99 0.19
E32 ~~ E37 22.49 0.20
E12 ~~ E42 22.41 0.20
E27 ~~ E32 22.22 0.21
N36 ~~ E17 20.13 0.19
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Plot SEM
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Modelo reespecificado

modell <- "Neuro =~ N1+N6+N11+N16+N31+N41
Extra =~ E7+E12+E17+E32+E37+E42
S e [EE2
E7 ~~ E37"

fitl = lavaan::sem(modell,
data = big5,
estimator = "WLSMV",
mimic = "Mplus",
ordered = TRUE)
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correlacion latente

SEM1 <- dnspect(fitl, what = "std")$psi %>% as_tibble() %>%
mutate(across(where(is.numeric), round, 2))

knitr::kable(SEM1, format = "html")

Neuro Extra
1.00 -0.89
-0.89 1.00

19/25



bondades de ajuste - Modelo reespecificado

bondadl=1lavaan::fitMeasures(fitl, c('"chisqg.scaled", "df.scaled", "srr

as.data.frame() %>% rename("value'" = ".")
knitr::kable(bondadl, format = "html", caption = "Bondades de ajuste'

Bondades de ajuste

value
chisq.scaled 223.58
df.scaled 51.00
srmr 0.06
wrmr 1.15
cfi.scaled 0.92
tli.scaled 0.89

rmsea.scaled 0.08
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indices de modificacion

modl <- modificationindices(fitl,sort. = T, minimum.value = 20)%>%
select(lhs:epc) %>% mutate(across(where(is.numeric), round, 2)) %>¢

filter (op == "~~")

knitr::kable(modl, format = "html", caption = "Indices de modificac:ic
Indices de modificacion 1
lhs op rhs mi epc
E32 ~~ E37 42.23 0.27
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Plot SEM Respecificado
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Fiabilidad

fiabilidad <- semTools::reliability(fitl, what = c("omega3")) %>% rot
knitr::kable(fiabilidad, format = "html", booktabs = TRUE, valign =

Neuro Extra

omega3 0.73 0.36
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Limitaciones de SEM
1. Se requieren escalas cortas.
2.De preferencia unidimensionales.

3. Tamafios muestrales (n > 300)

Fuentes de referencia:
Sample Size Requirements of the Robust Weighted Least Squares Estimator

A Comparison of Diagonal Weighted Least Squares Robust Estimation
Techniques for Ordinal Data
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https://psycnet.apa.org/record/2013-30585-001
https://www.tandfonline.com/doi/abs/10.1080/10705511.2014.915373
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